Aims: To examine the relation between plasma total thyroxine and free thyroxine in children with congenital hypothyroidism. Methods: Regression analysis was performed on 114 cases on the paired total thyroxine and free thyroxine measurements taken from the same blood sample. Conversion equations were derived using structural relation models. Results: A linear relation was found between log total thyroxine and log free thyroxine values. The regression slopes for values taken before treatment and values taken while patients were receiving replacement treatment were significantly different. Conclusions: The data suggest that there is a close association between total and free thyroxine in congenital hypothyroidism, but that the relation is changed by thyroid replacement treatment.
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Abstract Aims: To examine the relation between plasma total thyroxine and free thyroxine in children with congenital hypothyroidism. Methods: Regression analysis was performed on 114 cases on the paired total thyroxine and free thyroxine measurements taken from the same blood sample. Conversion equations were derived using structural relation models. Results: A linear relation was found between log total thyroxine and log free thyroxine values. The regression slopes for values taken before treatment and values taken while patients were receiving replacement treatment were significantly different. Conclusions: The data suggest that there is a close association between total and free thyroxine in congenital hypothyroidism, but that the relation is changed by thyroid replacement treatment.
Several authors' 2 have discussed the merits of plasma assays of total thyroxine (T4) and free thyroxine (FI4) The complete sample is therefore from 114 cases, providing 334 observations. The specimens had been analysed at several laboratories. The laboratory at Belfast was responsible for 40% of the assays and the other laboratories each contributed 13% or less.
A log transformation ofT4 (ln T4) and FT4 (In FT4) was carried out to stabilise the variance. The correlation coefficient was 0-87 after the log transformation, compared with 0 75 before.
Tests undertaken before treatment measure only naturally produced thyroxine; those undertaken while on replacement treatment measure both natural and prescribed thyroxine. It was therefore necessary to check whether the Ln T4/Ln FT4 regression slope was significantly different in the pre-treatment and on treatment groups, using a test for interaction. As both T4 and FT4 assays are subject to error, and as there was no compelling reason for choosing which should be considered the independent variable in the regression equation, conversion equations were derived using structural relation models.' 6 This is a generalisation of regression analysis in which it is assumed that there is error in both T4 and FT4 measurements. sisted after accounting for the fact that a proportion of observations were from the same patient, and after controlling for the age at which the blood samples were taken, and for a possible interaction between the T4/FT4 slope and age. The difference in slope could not be accounted for by the confounding effect of laboratory. The laboratory which carried out most of the assays contributed 43% of the preand 40% of the on treatment data. Furthermore, the LnT4/LnFT4 regression slopes for 6 r-
Results
this laboratory were not significantly different from the slopes given by the rest of the data 350 (t328 = 0A427; p > 0-6). 250 We conclude that the relation between T4 200 and FT4 may be different in hypothyroid 150 children receiving thyroxine to that in untreated children. To assess the scale of the differ-100 ences at different T4 and FT4 values structural 80 conversion equations were calculated for the 60 5 pre-treatment and on treatment groups (fig 2) .
50 E An FT4 of 10 pmol/l in untreated subjects was .5
Discussion
The results indicate that there was a close linear relation between log total thyroxine and log free thyroxine values, but that the regression slopes for the pre-treatment results and results obtained during replacement treatment were significantly different. The pre-treatment equation had a steeper slope than that for the on treatment group, suggesting that there is a higher total thyroxine to free thyroxine ratio pre-treatment. However, within the specified range the result of using our conversion equation for the on treatment group would accord closely with values derived from the equation given by Himsworth and Pearce3 in which adults on treatment with 1-thyroxine were studied, although their equation was calculated without log transformation of the data.
There are several possible confounding factors in the above study which we were not able to take into account. For example, the ratio between total and free thyroxine will vary in different subjects as a result of differences in the concentrations of thyroxine binding proteins and variations in the radioimmunoassay methods used in different laboratories. Confirmation of our conclusion that treatment alters the relation between total and free thyroxine would require a prospective study.
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